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9. x z fj:Z!)yi (P3O9) 4 - , ryyi (p 2 o 6 ) 3 - . ftzyy^ (p 3 o 

8 S) 4 - ^^fi^tbb©«(H«c"C*>SdS % Htl4ft<, £>oX 3 teH, NH2, F 
PTP 0 

5. m^PH^U (dPTP) $t(«n^i^l^4t)(D0#ST 
tT^u- hEM*:tt»U 1 o£fci^*b£A-bOd P^^ u^-^ K38SS:$ 

4 JC|E«0*ft 0 

>gflfift^#ftTm S *L5 , 4 * fc tt 5 fcE«o*S« 
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7. #j&T>yis-hmmK KT^WaSrffl-Sfb-frftoffftT'tfttKSJx, 



H*^JiNH 2 T-feO. Y 3 (j:Zyyi (P3O9) 4 " s (PzOe) 3 " , ^ 

tnyyi (p 3 o 8 s) ^ tfci^ixbcosmT^s^, h-c«*<, ^oy 

8. ttlE^V^U— ME*W, 8 _^df-y dGTPioJ:^/^fciidKTPjoJ; 
6 CD^-f *xa>Mf£««D#8: 0 

9. 4 oWE»4 d NT P iSffSf S-*, -tttb<3D«(H*^ff^EU4v^lB"C 
«8W S . P CRtC<£oT^#:b*L6. |j|*«4^b9<0V^TJX3&MC|S<8O*}fe o 

l 1. flME-r^i'— hKjya*, MIE4o^>iES*x^-^^^ KOftJO 
12. StfET-V^u— hEyiJjftS, 1 /z M^b 6 0 0 // M(D d P T P (0#ftTtf 
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13. fijlEx^:/ Lx— hgayijtf*. l/iM^^)6 0 0//M(7)8-^^ydGTP^ 

i 5 . mrte^ * u^-s/ kh y ^mm&fcfc dPTPtfc^, w*« 1 4 \cism<d 
h Q 

16. mjIBx^^u- b&n*mmi-Z>tztb<D^®*K #v v&m&fc* 

17. 4o^If4f^^^ ibt-^tf, «*«14H16© 
1 8. 8-^ydGTPfcJ:^/^/cHdKTPioJ:^/^fc(j:0 2 xf/Uf 
19. J^T^WagSrW-rSfb^-CfeoT, 



H^fcteNHzT-fctK Y 3 liE!Jyi (P3O9) 4 " , iy^i (PzOb) 3 - % ^ 

tzyyi (PsOsS) *- &iz\tttib<om®Li*x~$>z>&, Ht'iii<, ^oy 

4 liH, NH2, F£/cteORT-£>»9 , fc^LRJittSOS-Cfco 




OH Y 4 
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2 0. Y'liOCHa, Y 3 liH y V^T'fe 9 . ^oY 4 liH£ ^liOHT'fe^, fi 

&m i 9 icfsffiofb^o 

2 1. M*8 i 9£f;:h*2 oicSEfco** u**>K=!J >iIl£l*^#STtT 

tfSMEx ^^u- hffi^J<o*H-/jr«««4:^*-e:5 J: 9 MI'S ~ <!: Sr#tf , 
*£S£ifi?'J * mfmm S * * it fc^feo 

22. IS*^2 1 icf£®$n. d»o»*«4^b 1 3(OV^tt*McS6ofc*«feo 
2 3. >rvtrhoT?DNAia^U*±fiKS*Sfc«>^fe"C*>oT, 4 0(OIE^ 
dNTP*3«tl/»3ftqil^P>3*ySittl«**l 9A»b2 0 (CfS«0^ ^ 1/^>K 

2 4. >fcT hDT*RNAffi^J^$t§/:ft©*&t*feot, 4 

r NT P53<t{;B|*fl l ^P, 3 * 1 9*»b2 0lC|B«©y^^ U^" 
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^{b^ii:^ r t \z x v ? >s<?w*<o 1 mm<DT * j mzmte-t z> z t ica^* 

(Matteucci & Heyneker, Nucl. Acids Res. 1983 11, 31 13 ;Wel lsetal. Gene 19 
85 34, 315;Nerr et al., DNA 1988 7, 127*5 ttf* r tCfctf S#%^tiR) . «W 
IE?iJO{b^*il6 (Kadonaga & Knowles, Nucl. Acids Res. 1985 13, 1733;Meyer 
s et al, Science 1985 229, 242*5 «t Xfi* Z. Jdia«^#%XiR) 3; 9 *> 

<£>tf?y > 7— tfSrttflBU^tttSOKo^Bli^^ (Lehtovaara et al, Protein En 
g. 1988 2.63) SH¥5 fctf>-Cfc£o 

v\ ter^o-feit 7Ky^7— tfii«KJS (pcr) %m^X7>yj±m 

f&£mi£&£.I&£ltZ>o *©±5ft*S©10lt Taq DNA#y*7~tf 
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X10- 3 (0$ifSMt)/:fpt (Zhou, Nucl. Acids Res. 1991 19, 6052) 0 

r <Djjm%:&& Lfc«*«-cri*' tz t ^tfaa^ >tfxomnte bmcmmm 

CD^y^i/ZJ^&XXfmmi-Z^**^*? l/tyKEy >^ (dNTPs-Leung et 
al., Techniques 1989 1, 11#JB) <D{&m\C£*)^ Taq DNA^^7" 

%&umsi£tiz>a &*<DMm&&m^r* 1 oo^s»ico# 2 0 x 1 0- 3 <n 

o 8*0»SR9m :©7^D-^mwy^H!)>*-d ITP 
(Spee et al, Nucl. Acids Res. 1993 21, 777;Ikeda et al., J. Biol. Chera 
. 1992 267, 6291) &m^X&&btl1ttiL'ttXhZo L**Ltt3&*&. r<£)3§Mf£ 
teTa q^y^7-t1:OT+^lft^^ 4oOJEWdNTP^^V^ 

U^Swao^dNTPio.t^d I T P^r^tf t t 4#@cDdNTPco 
•MrtrMHUfc, 4@CTJfiOPCRKC^S^fc5o fti/^ 4«<o»Jfl<z> 
PCR4»7-;^n^o- >-|fc£;ft,5 (±iSOSpee et al. ) . 

<b fcjfl-fr* £ C <b lc J; 9 > PCRta J: v * y >^ A^«3C»R36^ pTffi 

(^^^^ibtlTl^o ^ l^S'KJMEUfrP (Kong Thoo Lin & Brown, Nuc 
1. Acids Res. 1989 17, 10373) ioJzt^K (Brown & Kong Thoo Lin, Carbohydr 
ate Res. 1991 216, 129) (**l-&hJH 1 1 *3«tt/ 3 ) ti^il* 
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T^-fXs— hDNAtt, PCRCi)lt5Ta q#y * 7 — «3 J: t/D N AEMft 
^(t^Sequenase (ffifll) * £T«># y > 7 — tf I- £ oTB«Sft5 

(Kong Thoo Lin & Brown, Nucleic Acids Res. 1992 20, 5149;KaiDiya et al. 
, Nucleosides & Nucleotides 1994 13, 1384;Brown & Kong Thoo Lin, Collect 
. Czech. Chem. Colnmun. GBUWJ) , 1990 55, 213) 0 #359!#f*, H 1 <?5«iS 
5 t l,X7jk£rLZ>. (Pavlov et al, Biochemistry 1994 33 

, 4695) tL,X*i£tet$tl?>1&<Dm®>#, 1tkx.tf2' -7^>-8-hKn^r 

^7/^5' -=y>KdS, F7^-^a is&m&a»t:*E&£itzit 



*k x 2 =E!Jyi (P3O9) 4 - , ny >K (p 2 o 6 ) 3 - , wzy >g£ (p 3 o 




OH X 3 
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<i2H. T 9/^1titT^ V — *X&>Z> 0 

X o tzWfe&frhfzh t ofyyi/- hEmizm<$< XV*?^*?- Yy47y V 
(&\c±$tey4 7yV) (D&m^m-tZo *$£WK&lz^ (il©) m^6\c 

^LV^^f^^Ttt, (HI 1 (O) 5 £> £ tz. teJUig 4 ^ £ flft ? 

£OW8-t^VdGTP («56 5. 5£*R' =NH 2 ) (Mo et al, Proc. N 
atl. Acad. Sci. USA. 1992 89, 11021) ^BBiSLt, Srf^ZU ^^T/V 

dPTP mi (omm 2 *<D&&n&T\£*9#to\zwt9iztiz>) <vm 
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-3, KP-8H-t°y-; K- [4, 5-c] [1, 2] ^I^V- 

p t p <Dm^t>-f isXh^^t tfmm^a-zwbfrxhz ? 0 vtz 

^oT, :©J;9f:WH»lf:dPTP©illl d PTP^itWC^ 

^C0^:#x.btL5o r rtC^^H^>^^<h i: t.{CLoakes & Brown (1995 Nucleos 
idesand Nucleotides 14, .291) OfJtT 4&M«^T , _b|S(0^^^o Jct^J^&ffe 
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T— i? rii^j atg^S4v^DNA#y ^ 7-t*^ffifflS:$tf*felC iota 

tf£«RJ£ (PCR) ^triaotlS^ii^ x> 
hifi^J»i4 0(DjE**dNTP (f^dATP, dCTP. dGTP 

ftd NT P<D;fcS$#£ USttlCf^/Ht T*#SE-t- ST* 5 5 (LT^L^b, 

^XTJlsiDmmte&ttaZ. d KT P -^*^f V d GTP (±12) ftbW: 

O z -xf;UfvyyHyy^$il§ (Singer et al 1989 Biochemistry 
28, 1478-1483) . 

«*L3§£&2E»£ r«Sij i"5*:«>. D«»tt4 0©I*4dNTP 

dGTP. dCTP, dATPfciU'TTP) ^fffttS- Jj J ttlh<OlK.18L{t& 

, *A*n^DNA(C*3JtS d PTP8ISr**(ODNAM«*iaottft 
ZtitzXV^ DNAlfi^Jt-^ALct 5 fci-5^aE*0**3j:t/^^^«:* felc 



(12) ^2 000-506 4 92 

- hEM fcfcfc: P C R ^fli>6: t tt, ^MS^SS^M^^Il 

^RSrft^r-rsKVNiiaoEMSrtfcfo-rwi: (ii) A*5±V 
*jfe*r3liBwSftt^fc (iii) Jt««iBt^T-h7^^^—^3^*5«tU5h7 
^v^v-s ^»*s*»*gifi^i-r t (iv) t^t©w^^^h7^>a 

6:<b (v) M-(DVNAmmRfcKte\,^X®m<D£\,^&^M¥£*ftte^% 

zt (vi) t9t>rft-<^A«, is^t/T***^** ^->k= y ^KcOfrJ^lC 

4btfl: (vi) jfetfft«©*tt*rfflV^rr4RIJl3ft«*>ofc »n^< 
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^m<D^mn. *>s<?w^^^^xwhfrte^m&*^-rz>o t-tz. r 

^A^<Om^Xm^(Om^(Dm^m^^^^h^ (fc£;itfBartel & Szo 
stak 1993 Science 261, 141 1- 1418£#BS) o 

h^t5 0 Z<D*yh\L dPTPh *<D&&TXT^7l'—h%m&m 

^»«Etf; (PCR) Zfttj: o 1z#><d 
#«*r-£tf. Mi8-t*ydGTP*3j:t;/*fcttdKTP*5«):t;/*fc 
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N 




OH Y< 



2 = h, sfcttNHz-efe9, Y 3 -zyy^ (p 3 o 9 ) 4 - , ~y>^ (p 2 o 6 ) 3 

^btCY 4 =H, NH 2 , F^MOR-C*^ fc/cURIifttOlT^oTi:^ 

iB3&*{4=K:tev*T, 4ora»4dNTP (^lirNTP) *5J:t/*38W^ 
m*. T^U-Fgifi^TtDNA (SfcliRNA) #y fefKJ; 



(15) 
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mite, ztig&wk&&i-6<Dmm^$:7Fi-mx-hz 0 

§3 A*3£tfB3 Bli, Ta q#y*7— trldcJ:5, dPTP (A) 3oJ:l/8 
-^VdGTP (B) <D„ DNA^<OStj&^fc±l5#S*r^i-. PCRI^ 
^/U«ft»»<03rJtSr^U A) PCRS^^(i, ftJR* 1 {CioV^T d AT P 
, dGTP, dCTP, TTP^ IfcfGf 2 dGTP, dCTP, T 

TP, dPTP^, ^3lCM^tdATP, dGTP, TTP, dPTP 
^4Cio^tdCTP, TTP, dPTP^, K»5l:fcV^'Td 

A 

TP, dGTP, TTP, dPTP^^, ^6 l:io^T d ATP, dGTP 
, dCTP, dPTPm, Rfi7l:fe^tdATP, dGTP, d P T P £ 
-£•3^ K^f8tCjot>Td ATP, dGTP, dCTP, TTP, dPTP^A; 
tZo d P T Pd« 1 mM-efcofc!W4 *5 J:U« 7 4:»^r, t^OdNTPttS 
0 0/iMffeo/: o 

B) PCRSl£8^*li^ SOO/xMCOdATP, dCTP^J;l/TTP^ 
WPfl 4tt-t*Vp*t5 0 /iM, 2 5/iM, 12. 6 /i M*3 £ 6 . 2 
5/iMOGTP^tt, ^O5 0 0/iMO8-«ydGTP^tlf: o f* 
^5^b8^PlSJ:5tCdGTP(D^Wft^ilSbUTV^ofc^^ 8-t^VdG 
TP^tL^ofco 

i3CH 4o(D«^dNTP (U~ >l^f)4) , ¥^;Ugg(D 4 OOIE 

S^dNTPioit/dPTP (L V5^^8) ftfetffc:4£^l'»S0 4O<DE 

g^dNTP, d PTPi6<tt/8-^^y dGTP (U-y9Hl2) 
TTco, h»e^<0PCRKJ:S*i«£:*H\ ^u«ftSc»^)^ 

nX*$bZ> 0 ryyu-hDNAfi, tF-7^o77-^l^^I (MSP 
) (U— 5jo<fcU<9) , t h^^31 (U— >-2, 6^^1/10) 

s t h 3 (U— 7 jo J; 1/1 1) 4fcJ*t hCD3(OCi (U 
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iiJ(C^^iX5o t^t^>7 7^ yHlpBluescr ipt (C^l^T^ n — 

12. 5juM[ 32 P] dCTP, d AT P , dGTPioiOTTP ( 
ifclidPTP (SEft) O^TWDNA^^^A^-^^ 
•To ^7>fv-tottbJlfcM13mpl83JS, 0. 3 U<£>T a q # V * 7 — if 
<D&1ETX'(DDN A&f$<Dtztb<D'r V^u— h £ LTJBv^Hfco H)4 B:fo <fctf 
HUCte, 12. 5/iM<7)dATP, dGTPjoJ:^ C 32 P] dCTP, ftfetf 
l:S^lfc»S©dPTP (B) *3j:tfTTP (C) 0>#ffiT^:fcttSKJE0>* 
#J<£>8 OS^Ba^DNA-frfigiSSSr^i-. 

H5(0±ll AJC*Hfi]-rS d PTP (A) % A^»|pl-rSTTP (B) , GtC 
^t^dPTP (C) teXXfGlZftfa-tZdCTP (D) WTaq/fy^7- 

■tflcJ:S»i&^lcBBi-S [dNTP] rat^MMo^p^hit^^o T 
tt, ^T^V^b^^^^^-jo^^V^^— h*Cfc5 (Seq ID No. 3-5) 

o 

^MS^iS^^t, 4 o<D]ES d N T P J: t/Ma^^^^^i (5 0 0/i 
M) TJBi^bixfco 

12 7 ft, dPTP, 8-t^ydGTP*3«J:^tib2ooa^W:J;ot?l 

H8i3. 1 2©|*^ >©iB^iJj>^f fc J: o T^SixS <t MDN 
Al^ljMH2 2 (Griffiths et al., 1994 EMBO J. 13, 3245-3260) ^dPT 

p^^oT^ier^ tit--T'<x<D&mi&&m& x xtm&T i ; m<vw&* * t #> 
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£ix5£ ^fftDNAlc^UMH 2 2ICio^T8-^^y d GT PlC <toT§l 

5o ' .<C->A) -e^SftfcjS^&^ftteii*, 8-^ydGTP©RS^ 
gJlOli, dPTP (^l) , 8-^VdGTP (mn) ^^1/^^2 0(0 

IU1 112. PCR^j^(CjoV^T4 0(^)iE^dNTP ^r^^e^S ( 5 0 0 u M) 
T^^b^c^CD, dPTP (A) , 8-t^ydGTP (B) teXXfttlb 

2 0©i^ (C) laotei^r ««DNAffi?ljMH2 2 (j&Mrt* 

Seq ID No.K T ^ S SHE f3Seq ID No. 2) lw*3tt5^*&X££ , MlSt57? 

;iog« (^j»to±) £*r^-r„ *sa?yo5' -*s»ic*3*ts*w^»tt. « 

(llSfcliSftl) <Z)ff SETT*^ ^ tlfc P C R f ^ ^»5r^tc 

MJ_ 

dPTP, dKTP*Jj:i;8-oxo d G T P <D^J$L 

— «W*^Hfit£ ioTM Sixfc. (Ludwig, Acta Biochim. et Biophys. Acad. 
Sci. Hung. 1981 16, 131) „ 8-**VdGTPtt (±f£cDMo et al . , ) tc|5 
i(OdGTP^bilS$lx/; 0 (P*5j;tfK) 

-^OtgcOigfiHPLC (P, K3oJ;tF8 -^VG) «£ "9H 

y y^^T^KWtlbn, rfttt'H nmr, 31 P n rn r *5 <fc U^H P L 
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ci:iotK!»t**4:«iSJifc. 

Ta q^U^ 7— \f<Dtz£><DmWt LTCOd PTP, d K T P io £tf 8 -tt 
VdGTP 

3 5 0jftS»<ODNAia?IJS:*iBi-SJ:5Ta q ^ y * 5 — * *3 i 3 0 x ( 
9 2t, 1»; 55t, 1. 55); 7 2t, 5 5)) <DPCR^P^A£ffll^ 
dPTP^iCTTPSrtftU 4 OCOIE^H D V®^.*7VU£rffi^T# 
bn^ifc^^EKi-Si^^fe^^tL (@3 A) , ^ofcSiSdCTP* 
Wt5: fc^#51:^ofc. #HB«K:, d KT PfirT< PS^nfcmST^L 

^dATPioii/dGTP 6 r t a*"C# tta*o ( ba> uft# b^n w 

^/kz^^SRSI £ 3 1 fi r I* r co J: 5 ft (£ u^k^«»"C+»T-*> ^ 5 ) 
. dGTP^ffl^bilfctl*, jE*ft*fctt«llBU*i*Od GTP& 

m\f\ ^oJ:«9*P*S<08-^ydGTPTl5-ilw«l:!?, DNAt 3 ^ 
V>< ^ ^60^^*3 ct^co^^r^r ir^T*#fCo HI 3 B (u— yi^b4 
) ft, 5 0 0 ju MCO d A T P , TTP, d C T P *5 £ 1/ 8 -^"^r V d G T P ^ft 
fctWl (50^M^^6. 2 5juM^T*) i^^LTl/^fcdGTP^ffl^T 
^^tLfcPCR^^Sr^"t-o >5^b8(i, 8-t^ydGTP^ 

L ft t ^ # Rl i %r » b ixfc P C R ^fiS* £^-r 0 

T a qtKU > 7— t?K<fc5, d PTP<fcBti*3MZ>igff» 

PCRKJB^Ibi'L*. **Ta q#y*^-^Ofcfc<Z>X«£L-COdPTP 

£<UX\,^Z^k&7F£Htit>>bT~foZ>) o B4AI1 dATP, dCTP&J: 
l/dGTPCCTTPttlldPTP Sr*Dx_fc h(D<Dft&T^telj <5 D N A-^fS 
<D&&*7jk-t 0 DNAMlt 7 2 < CK*3V*X\ y^-^-^otffcMl 37> 
b^fflv^T [a- 32 P] dCTPSr»52itfwi:^«fcf9 8PJ*Sixfco dPT 
P^fiiiTTPcoi>*rix^#aELfc:®^, ®&^J*#]tf>£> 8 OS>l:::fc5^-Ci8WB 
ftfcflttOLfc. »fto^«K^»R^BB^**a**S*«-»1-6fe«>^, W = 



(19) 4#^2 000-506 492 

&><z>tz (HUB) o TTPICO^TII &f^(ft#&&^i£gtfX $J£pJb£&^ 
T'>5ct ? \Z.~fZ>tzth\C^ 1. 2 5/iM-2 5/iMOSS^^f)ix/: (14C) 
„ TTP*5<fctfd PTP^ii-T^^ltOK.M^ E^^^^n^/h&lC 
ioTlif-^^tttar^ia >9&:^£2X7t (Eisenthal and Cornish-Bo 
wden,1974 J. Biochem. 139, 715) 0 ^ h, b<Dm%i&ftTX<D d P T P l-Hi" 3 
ji,7Wtf>K.f;£2 2 vMXfoV s TTPtCOl^-rii9. 2 5/iMffcof: c Lf^ 
tfSoT, dPTPC^t^Ill 4 0(D*^dNTP [14/iM-l 7/iM] 
tCiii-^^tfife (Kong et al. 1993) tC^T $ tlX V>3 t>cD|d^^^|ZCgjc 

Boosalis et al. (Boosalis et al., 1987 J. Biol. Chem. 262, 14689- 

14696) (D&m&zmmLrti ws) . &m&<D* pmrn^y-i 200 

ffifilC*3tt5 d GTP<7)$ii£^ g^tdPTP (-rV-^U— h 1 , 

TTP (fy/U-hl) ^/LfidCTP (f>7 p u-F2) 
ftStt^o PAGEiaoT^^IU *<0&PhosphorImager*ffl^T» 
l*fiStt©3E*fb«rtf*5^i:fcJ:D, «I)BSS««)*K^?rilBlC*ofc (Boosalis 
et al., 1987) 0 Taq ?K y p« 7— tf©#*ii*4*1irJcKV^«), 55t 

v^SSM [S] (D^u y h*S*iX-PixH5 A^bi5DI:j3^T4oOpI 

#Et£PA, ta, PGioJ:i;cGi:iLT^$ii, Eftlfctt^*— *i3J:tf* 
jKJSb* (Voax /K«) li*li:^Six5o T a q #y ^ 7" t?K X 

5 i: ^ 5 ^^*5V>T d P T P ttT T P t HWMjKESiJT* t ft^d ^ £^ 
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^12 0 0 0-5 0 6 4 9 2 



8 -t^ydGTPCo^r^K.iti z z\cmm.^tih(D\-mBLf^M 

tltl^ (Purmal etal., 1994) . C*5<t tfAKfcj-ft-T AI-HI-^ 6 3 *5 
8 M MOt^^tifii3 7tt1#f)tl, wjMbti:, E«dNTP^BB-TS 
3oJ:^:l /iM^?i^ffiHES[t6 (Purmal et al., 1994 Nucl. Acids Res. 22 
. 3930-3935) . Sfc, ^<D«a*lHRScSttT t h DNA^y ^ 7— 
SXJtirfc 13 , ft 1 -?A->C h 7 a 

JxTl^5 (Pavlov et al., 1994 Biochem. 33, 4695-4701) 



===== 




r max 


K m (mM) 


V^A. (M«) 




A 


dPTP 


0.86+0.06 


5.2+1.5 


16.5 x 10* 


0.99 


G 


dPTP 


0.69+.0.08 


12.1+.4.8 


5.7 x 10* 


0.11 


A 


TTP 


1.02+.0.11 


6.1 +.1.5 


16.7 x 10 4 


1.00 


G 


dCTP 


1.01 +.0.09 


2.03+.0.68 


49.8 x 10 4 


1.00 



d PTPtfc(j:8-^ydGTP^DNA^)S^ffil^tlti^(^i: 

p ^^/Hgg-e d p t p astern $ n^o d n a nm* ? /hr-c«mb £ n 

4oWJEfd NTP^^.^rfflV>fcB2^PCRit4i(Cio^Tx>'^ P U— h £ Lt 
^^XA(aotM^glt^^of:) 0 06 11 *^8ftC0 4o(DjEf dN 
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TP*5j;t/dPTP (□) . 3itzte8-**y dGTP (O) *fcl±dPTP + 

8-t^ydGTP (O) (DtftiETX-mmZtltzDNAlCteVZ, 

ga^r^to f-^liSO3o(D;t$:S»tS 0 -f#fc>*>, (i) PCR(03 

£oTff£3*vci^t><Z>J:9 fcffi^o (ii) loO^n-yfctrj^MS 

<omt^--( ^^sniotiffl^T'fcs (H6) o (iiO 2-D<Dm&&<nm 

^y|/:l^7^yi:(7)d P*j"£- m 2 (C^£n3_bf5cDKong & Brown Nucl 
. Acids Res. 1989) *5 J: X*T*f— V£ fcliv^ h £ <7) 8 V d ( 
_hfe<£> Pavlov et al., Kuchino et al, Nature 1987 327, 77;Monya, Proc. Nat 
1. Acad. Scl. USA 1993 90, 1122) ) , «^ttt2o^»Eyy^x^ 

^^H^o mtes dPTP^4oOh7^>3y (A->G, T->C, G->A:fc3 
£t/C->T) $r^|gwtr<i:^t 0 2oiZ)F7^>3> (A->G:& JitfT-* 
C) f*. iC02O(Dh7>v>'3 > (G->A:fcJ:U<C->T) <t 9 feftV^ST-jg 

:Jxii, x >-:/t — MB^j^Jtsr^v^^i-sd PTP<D»A^«ftt 
7yy'> 3 y^M«^^:^6o 8-t^ydGTPij:, ^-ftMomizi 

OjfASrSKJ**, 2oC9 Fyy^ya > (A-»C*5 <fctfT->G) 

"j" (Pavlovetal . , Mo et al., and Kuchino et al., "t~^<X_bizti Lfd h<D) e ^ 
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5 mimic* SliLTM^I^to d PTP*5«tt/*^ywfllS^4o(02E«' 
dNTP(DffSK1#W:l 2(D&m&m&? n-XDiB^^H, y^* hlfi 

^^Lfc (i8) o 8-t=3rydGTP^ct^;uII^4o^Ef dNT 

&z&mmmm*5mu%z>--jj. WKDm&Mmzs dPTP^it/s-^y 

111) 5 

4ocOi£tdNTPfcJ:r/dPTP (il 1A) t , 4 ocQjE^ d NTPfcJ;!/ 
8-^VdGTP ([Hi IB) 4oOT^dNTP, dPTPioJ:tf8- 

^ydGTP (in ic) tx~$>z> 0 *2<oawaie^^ > R«fc*iftS:fffc 

S?««*3ftS«W3ie-7-^3liBwS*b*:*s, dPTPliS-^VdGTPit) t 

6 (i6) . 'J?t£< t h 3 ^yU*T*fi, 8-^VdGTP, ioJ:i/d P 

TP<h 8 -a-* y d g t p t <Dm&mcm^zm&<Dffi*\z&^rmBfttmm 
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ds'm&aMcttofc. dPTP^i^ ^<Dm&te$)£><n2 ou--r ^^o^Ti 
?v->imxmzte\,^x&mfci£Zfttzm.&te£x*& ptp, 

£H<5 0 dPTP, 8-^VdGTPioJ;r;^b^t(:J:ot^er^ 
^fc^^cO^ — XilH7^7r:^tl6o Lfcj^oT, dPTPiaot^lg 
^^tL^^^COp^. 4 6. 6%T*tiA^GT*fe"9 N 3 5. 5%teT->CT* 
G->Ate9. 2%T'fctK C-*Tte8%-T:£>o/Co (A 

-*GioJ:(;T->CF7^>3y) te, ^-fft<Dmzte\,^xh, A(c*fft"r6d 
P T P <7>^^^^ffi3fe U m&^titz P t G t &*:<D'&*!;\zt£Z) r £ 2>>b3ljg ^ 

&i*^:&J:t^<^<aP£A<l:0^^ (G->AjoJ;(;c^T h^y^v'a y) a* 
£<b^igr3 0 ±E0 4 0(7)h7yv ? v'3>'{^DiT, IE^"J^^n^4 0 9 3 



^2 

PCRCJoV^Td PTPi6J:t^8 
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* * *. 


t* • ft. 


dPTP 


4093 


384 


318 


66 


8-oxodGTP 


5463 


91 


65 


16 


dPTP & 8-oxodGTP 


3751 


387 


334 


53 



>^/^i?3^j|S», -r^fe*>A^C (38.8%) *5j:t/T^G (59%) 
&Lfc 0 m^H^-TtL^^V^U- h^^*5V>Tt>, AI^Ir]"*-* 8 V 
d GT P^of:©^(a <9^*$^ (Shibutani et al., 1991Nature349 
, 431-434) o EMftfiSiXfc 5 4 6 3 b p *^ 1 o©C-»A h 5 a 
^JiA^Ui^Hfeo y^^y'v— z>c unfair Z> 8 

»filt* d AT P©»ofc»a^K:J:otgifir £*L*:£#X.b;h,£o 8-** 
VdGTP MBM"* - <^*&a£»JGKt£G>* # ^XAI* , 8 -^^r V d G T P 
i(:dGTP^U:i:#i:g:5i: LT£jft,£^S^£*x"0^ (Cheng et 
al., 1992 J. Biol. Chem. 267, 166-172) 0 :*</JW«^«It)I 
V^£*L> rixbte 2 Of?) A->G 1^7^3 >-*3 i 1 OCD G -> A h7>i?is 

dPTP3oJ;t>*8-oxo dGTP^^t)l^t5r tCiot^MlK 

F^y^H is&zxfb? ^mmmmm^titz^, ^h<o 

^ti^tKOmSt^ dPTP*3j;t;8-^ydGTP^S^ *§/&-frfc« 
«ft»**»*»OlJI*«rSb^ltln**^ (l x i o- 3 ) . 
IE?«JtJES*tfc#IH 3, 3 0 7 b p^ov^TH*©«l«#*rfflV^i:i^ 



(25) ^2 00 0-5 0 6 4 9 2 

d P T P lc J: o * Jit 4 h 7 ^^*> a > ^«SSfc J: t; 8 - 1 y 
dGTPCio £ zxfz 2 OCO h 7 is a ^^Ml^M^ = K> 

u^yw-C-Sblc^WLfeo BiOtt:©MS*S:*t, Hilt. 7>/^5o 

, dPTPj8««HR» (20 % 8-^ydGTPjj«M«» (129ft) *5<fc 
5 lfgco^ K>CO 9 *> 5 0{©te, dPTP, S-oxodGTP^fcli^bCO 

^i/yhtfc^ 6 6m&mc?7x<Dm<Dk<D\zT $ smz^fczit. io 

L^ot:ixb«(t d P T Pfc J;t;/*t (i 8 - ^ V d GT Pjgffi 

3E»»*fc «t o x rzi&m<DT * ; mm&zzm u#s r t 

6- ( 2 -x^-^i/- 3 -D-^ ]) Fn^y h77/y^) -3, 4-^fc K 
p-8H-h°y ^ K- [4, 5-c] [1, 2] ^-y-^v- 7>*->5' -=y 
MJxfyvry^^fi (dPTP) (Wat 2) 

5 4 m g (D 0 . 2 P J* * Uyfv' K (_Ll£<£>Kong Thoo Lin & Brown 1989 

) £8 0t-CP205iaoTS^Tt- SfeftiSU 7/^'yTT'K 

IS h y ^^yu^^^oi— h (0. 5mL) ^{zmMLtCo frm*PX~7 7X^%ft 



(26) 



2000-506492 



TKDMF^X-O. 5M x 1. OraL) (Ludwig & Eckstein J. Org. Chem. 198 
, 54, 631) , hy/f;l/7^ (0. 2mL) :fcJ;t«fekDMF (0. 4mL 

) *»iil-*»U/j:^b*it'^i3t^T*D?L, l OMC lS»hyx^;u7> 

(pH7. 5, 0. 1M, 20m L) ^D^fc c 1 &fffl'&\Z.nm* 

tK (2 0mL) -e*«u o. o 5McofiK^b y ^i^^rv^e^^A^^ 

^rt"£ir7 7 y*y#*A 2 5C0^7^ A (ill2 5 x 3 3 0mm) fcjWtfc. ^77 

^ictt, 4 < cx*tt»w^^)ia^fijKKh y^^r^^^A^js (o. 05- 

O. 8MCQ#*|C*fL 1 ■ 5L) ZtfiLtZo Y><D5' Hy^x^r;HiO. 4 
8M^±0. 5 4M&TO««tt-e*WLfc. Ey>ix^f;^tf67 7 

lOmL) +(cS«P$-frfc 0 *fiS:*tt. Waters 7.8 x 300mmCl8-t? ^ 7 
Jzl/O . 1 MOlSS h y xf/l/7^^^p H 7 . 5 «£<Dil^W/j:&Jlfi(D o 
-4. 5%(Z)7th-hy;^2. 5mL^^iiT^V^ N i^tBHPLCtC 

J— frb bh\Z-M¥££itxm&L,. fh7^b yxf/u/y^^it 
Lt«»4=!) y»x^f;vSrftfc 0 ( p H 7 iciot^T 2 5 3 A260 , 0. 0 6 
7m^K 3 4%) 6 (DzO) -9. 5 7 (d, y-P) , -10. 3 4 (d 
, a-P), -22. 02 (t, 0-P) o HPLC OiRfMMttffl 18. 5 # 

2 -T ; 7 - 9 - (2 -^^-=¥^- j3 -D-^y F^yF77;^) -6 

h^vr ^ y ^y >5 J -zyy^, h y ^^,ur>^r> ( d kt 

P) (**4, ^:U' = NH 2 ) 

29. 6mg (0. l^r/U) <DK*2 K (±|SOBrown & Kong Thoo Li 

n 1991) £8 OtTPzOsiaotl^r- BftKiftS-fr, t^7;^>TT' 
$!:^ h y ^ ^^t^^^zc— h (0. 2 5mL) *WK»Lfco tIcK*"?:? 7* = 
^iflU tft{b*^*y^ (12,iL) ^lj$L^^biiAlf:o tK^^T'7 
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0#HI*i$Lfc£, t'^— h V ~J^-)^T y^nr)Ak 0 D/t7 7x — h (S*DM 
Fd^TO. 5M. 0. 5mL) , hli/W^ (0. lmL) zfciil^g 
7KDMF (0. 2mL) £<SJ*£iXfc:fi'&4* (_bl5C0Ludwing & Eckstein 
#03) Srffljg^«»L*^P>*Dx., 7. 5Ml:IKg^^T^^-)A 
(pH7. 5, 0. 1M, 5m L) SriD^.fc 0 1»B«I^ (3 0 

mL) TMfrJKU 0. 0 5MOfijRKh y ^^^T^^e^^AJSa (pH7. 5 
) ^Wt^t77T7^^A2 5^7A (Ii2 6 X 2 2 0mm) l£ 

0. 0 5-0. 8M^I:^11L) ^^tL/Co FfUcDKCOS ' HUygx^ 
7vu£r0. 5 0MW10. 6 8M»T©iBlriB[ti6aiLfc. Hy^^f^* 

3*3££^ (lOmL) £j*ttf*. Waters7.8x 300miDCl8ir 

S#St>&7-k:J3<fctf0. lMlK8hyxf;V7^9ApH7. 
tt**Dffitf>0-4. 5%Tir h~ h V ^m^Z. ft@HPLCCJ:or$bl: 

Lt»/,j:£!i^^7/^#f: 0 (4 4 6A260 . pH7. 0. 0 4 3m-=e 
>V % 4 3%) 5 (DzO) -10. 3 7 (d , y -P) , - 1 0. 8 9 (d, a 
-P) , -2 3. 62 (t, 0-P) o HPLC^>«»»m»43Bl 4. 7 ^-Cfe 

2' -7fr>-8-tKo^ryyy5' h y > 

-e-r>i,^ (8-t^rVdGTP) («3g5, t/:U' =NH 2 ) 

Z<D4k&mttW:#)lZ- (±K<E>)Mo et al. l:SoTW^t 0 Ifc^ot 
, 3 OraMOT^^/l't'yi^ 1 0 0 mM<D]®mk?k^ t Sr&*Pf-£> 1 0 OmM 

oyyithy^ (8mD ^cigtp (ztby!>Ai*fn*, 58. 48 

. Waters 19x 300mm C18#Et;fr 7 i^cfctf 0 . lMOlRShyxWy^ 
!)ApH7. 5 ^t&fij&Wft^ffi^ 0- 1 5%T1r b—hltJl' (Sl5S 7 . 5mL 
/#) 4rffl^TiS«HPLC^J:ot:a[»«J^J»tlLfco lfi477^'>a^S: 
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;tfc 0 38 IR*^ h/Wi, (_L!E<£>)Mo et al. *S £t/Wallace et al., (Nucl 
. Acids Res. 1994 22, 3930) \C£oXWLW$tltih<D£\G\ CT'$) 9 , 1"*^*, 
12. 3A244 , 10. 3A293 . pH7, 5. 2 /z -=e/K 5. 4%-Cfcofc 0 
6 (DzO) -9. 68 (d, y -P) , -10. 46 (d, a-P) , -22 
. 4 0 (t, J3-P) o HPLC^W»2 7. 9 £\ dGTP|j:26. 

EJLbldtt, rO^WWtfiHrt^fcSW^afaJiCft** (dPTP) <D&J&Jj 

<£>|g W <0«£B *> 5 f&^t^Wo^fcfr j£ t>Wb H-f "Cfc 6 o tzbTL tf , 
dP^)!J^^u^K^» (rP) £fStW-£ JblE0>^-p- hA' 

2S8S^S»3&l£*"m, 0. 5 juMOii^^irV^^ct^rv^^^^^U 
— , 2 mMCOM g C 1 2 . lOmMOMJ^-HC 1 p H 8 . 3, 5 0 mMCOK 
CI, 1 g/ 1 0 0 M M^d ATP, dCTP, 

dGTP, TTP, dPTP^J;t;/^t[j;8-t^ydGTP^tt62 0 
ix 1 <7>EJS«0fc::fc3V>TO. 5 m 1 ^Ampl iTaq^K U > ^ — if (5 U/ji I, Appl 
ied Biosystems) Srffll^T* 1 0 f ^KOr^WhDNA^Iilf:, £ 3: 
^W^^ (9 2^1^1, 5 5fCl. 5#KU 7 5t-C5»M) 

asffli^bixfco »2©PCR04S*I4B s t E I I *5j:tf P s t I -efflikZti 
% Ml 3VHPCRl^^^-H^D-yj^ixfc (Jones et al., 1986 Natur 
e 321, 522-525) 0 *7 r-^iW^II8Snfc-*iDN A©E?"Mtt 
, K3a#ld J: £>Sequenase Version 2 (United States Biochemicals, Cleveland 
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OH) &m\,^X'<f*j:t>thtZo 
M2_ 

m^-tZ>tL#>\z^ ^r^T^i: UilTEM- 1 0 -7^*^— tf^ffi^ 

-bUffife J: o T WIS * 1x5 ^ * ft < , gS«&££B3SSfc S tfwf£;>J * WfflT* # 5 

<51^^r^igi-r tic*!), *p*»»$nic<^SR-efeS-fe7*^^^A [g 
/hPl^jg^ (MIC) =0. 0 2m g/m 1 ] Ko^T. Sf^TEM- 1 & - =7 

^7*^ K p B R 3 2 2^e>Oif^MTEM- lJtfi-T-tt, 4ocOIE^dNT 
P(C^Dx.Td PTPioJ:r;8-t=2rydGTP(D#aTt% P C Tlf*IC0f- ftCO 

^r/^u- h£ Ltffl^bixfc. ^^tit^f S»o/-/ni-<^ b 

teft-fe7^-^^^ix±-C5pffi»*Stt^: 0 0. 0 2 /ig/mlOMICJ:Hi« 
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*L£ 0 ^^Lfc, 4ocD^ftTO^ y (1 i bA, 1 i bB, 1 ibCio 
XXJl ibD) *fe*S-&-5fc»^, »*ofc-9-^r^^»<Dj5«8E»Ra5PCT 

M^aoT^^H^J: 9 JliofclS^MS (1 i bAtco^-Ctt 
0. 3%. 1 i b Bfdo^TteO. 3%. 1 i b ClCol^Ttel . 8%. ^ol 
ibDCoTOi6. 3%) ^»8i:Lfc 0 #7>f^7y07y3-h 5 x 
1 0 4 c f u) teO. 2 ju g/m 1 Ot7*^^>A (M I C(D 1 OffiF) _bT*¥ 

l/^<0^^(D^a 05030--//^^) ti^HfZo ^ 3 AH. r*L^ 

U>^^MS^U T^y®?^### it Ambler et al. (Biochem. J., 1 
991 266, 3186) Ti»#^Sfi y KM^-TSo SitRStL 

P. V2 3A, G 2 3 8 S*5j:tfE 2 4 0Gft«#«) Kl*5*+6g5«3E»tt, 
0. 2 m g/m 1 <D*7*#*isJ*±.^i£9&1rZ>^ D=-S^^ri:!i>f), 

frb<DT}) a— ju g/m 1 ©-fe^*^^VA***-rS»»-C¥*»«a5 

2xfc 0 ?fili 3 7 tT* 2 4 ftW-Y y ^ra^- V a > $ tl, ^CQ^ =■ P =--i8«[(C 

£ c G 2 3 8 S R«aB»fc*A/« fc^Srl^^Ti-^TO^^Sflc^iejiJft^S 

SEWi^r -fe 7 * * ^*>A±-e©lD*d»Sttd«iRi± Lfc ^ t t e 
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>6 al+. G 2 3 8 SiCjtax.TR 2 4 1 H&it/D 2 5 2 GH&SA*r£tf. * 
<E>»*fiH4£, ^SfSG 2 3 8 S<Og^KE&i££4rit«-r££, >2 0^ 



0. 2 n/m 1 t7*^^'>Alta«^fc^ o-> 

1 II 21 21 161 192 199 202 ** 207 209 31S 211 213 234 Hi 240 141 231 232 231 254 245 290 

j p I y R KLAQLXKGAKGBRLDOKTA 



wt 



la 
2a 
3a 

4a PA 
5a 



S 

G 

G Q 
S * N A 

G * * Q A 



j c T * *pv*SVE * * 

2c * P A 

3c * P A 

111 



S * N A 

S * N A * 



B 



Wt 



1 13 21 21 1M l« 199 202 VX 207 V* 31$ 21 1 232 234 2M 2« I4t 23 1 232 231 234 266 230 

T F L V R KLAQLIKGAKGERLDGKTA 



6a S H 

7a S 

lb s 

4c - S 

5c S 

2d s 
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©Rrtgft h7^>3 >-«»*»^T«oiin^oieiitt*:»iie"*-5-e*>^5. 2 

ogte. dPTP (SfcttBflil-*-*) ««#*5j:rj«8-^ydGTPOPf*3ftS 
7 ^ifcsj;^ h 7 v*^— v'b ftaii-f -c*>5 0 IMgl-, 600 

h y y^y<— is 3 (C->G, G-^T, T->A, A->T, C-*A&£X$ 

G->C) tti^i"*Lt>dNTPa-&*jcJ:o-C3ljBwSix*r^tt4<, £fcft< 
tf*ixfeWc*«lciB;v^«"eg|jBw *a*SHfea>T?*>*. Lf:^ot, (& 

jSStdfc^^?>-f A->T h7>^Wa I'&ffift-rZ, 0 2 -xf;l,fv^ 
^yy^^MS* (Singer et al. 1989) h ^ 
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XbHZ (Stemmer, 1994 Proc. Natl- Acad. Sci. USA 91, 10747-10751) 0 

£tiz>tz\c^ wt£_mmmki£%z^x, mA^mmm^n^3 2, 000^© 

mto&Tjklstz (Stetnmer 1994 Nature 370, 389-391) 0 L^l^Ji 5 ^, Wt£M 

wmt 

il^fS^TInlS tf> £ LT fc J: i> £ 5 tilers S 4 fcj£> £ JBtah,*. WJWMciB 

fc(tx.m4yyf^^v^ > (^-^-^y^-v-^co) £-r^ 
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TOS^^ff^Lfcr kfrfrfritz. (Rennell etal., 1991 J. Mol. Biol. 222 

,67-87) o 2oi5i^iS3ERoH, mn^mtz h<on 1 7 3 m 

L^<, rtVbf^l 6 3i(Offit^5*)5 3fi(CPSbtifc (Rennell et al., 
1991) XV^^yD—<Om^X^. ?lss<?m<D^T\Zt3rtZ>g,<<D 

W&fr^£tlZ>^tfr7jk£tlfc (Lira etal., 1991 J. Mol. Biol. 219, 359- 
376) 0 

mfc&fc*<DitmfaMm&m&m<Dittft.i&m{z x o £ *x£ 0 -#c* fcteH 

k & Milstein 1987 Immunol. Rev. 96, 23-41#BB). „ ffl * <0«tft<7>fi:#jas#W 

lt^l9i(DT^;i(Z)^3o) (Sharon 1990 Proc Natl. Acad. Sci. USA 
87, 4814-4817) & y ZtlXh VHtS JztKV L 4 ^YX 1 0 1 Kiftl^Wft 

«*«®ffiv* (n) M-hy^fiit$tLH5. ns^i^ -r^xcD^m^m 

-^-ett, RrKttO»«SaE»BET-C, Bt^«fie»-Cfc5DNAE^J355*t«$n. 



(35) 



2000-506492 



<&m. 2000-506492 



mm >j x h 

( 1 ) 
( i ) ajjgA : 

(A) : Medical Research Council 

(B) Sffe : 20Park Crescent 

(C) SPrfj : London 

(E) m& : United Kingdom 

(F) SJM^:W1N 4AL 

(G) WmWr^: (0171) 636 5422 

(H) ^ry^X#^: (0171) 323 1331 

(iii) K^itSt : 5 

(hr) 3>t*^-;$MCj;oTg§iR0^H&#J^ : 

(A) i^^^:7D^t'-f^? 

(B) 3 > bf ja. — ^ : IBM PCS&1£ 

(C) t^l/-fw >r->XfA : PC-DOS/MS-DOS 

(D) 7 7 b7xT : Patent In Release #1.0, Version #1.30 (EPO ) 
(2) SEQ ID NO : ncBlf -Siffg 

( i ) &P\<D&m 

(A) S£ : 2 8 5J££*f 

(B) m-.mm 

(o m<Dik:-*m 

(D) 

(xi) SE^JOiee : S E Q ID NO : 1 : 

GAGTCT6GAG GAGGCTTGAT CCAGCCTGGG GGGTCCCTGA GACTCTCCTG TGCA6CCTCT 60 

GGGTTCACCG TCAGTAGCAA CTATAT6AGC TGG6TCCGCC AGGCTCCAGG GAAGGGGCTG 120 

GAGTGGGTCT CAGTTATTTA TAGCGGTGGT AGCACATACT ACGCAGACTC "CGTGAAGGGC 180 

CGATTCACCA TCTCCAGAGA CAATTCCAAG AACACGCTGT ATCTGCAAAT GAACAGCCTG 240 

AGAGCTGAGG ACACGGCCGT GTATTACTGT GCAAGAAAGT TTCCT 285 
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(2) SEQ ID NO : Sfffg 
( i ) B5W©#« 

(A) « : 9 57; JWt 

(B) m-.Tum 

(C) HOti : 

(D) htfa^-:J&tfc 
(ii) #^-<Z>M : K 

(xi) mm<D%m-. seq id no : 2 : 

Glu Ser Gly Gly Gly Leu He Gin Pro Gly Gly Ser Leu Arg Leu Ser 
15 10 15 

Cys Ala Ala Ser Gly Phe Thr Val Ser Ser Asn Tyr Met Ser Trp.Val 
20 25 30 

Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Val He Tyr Ser 
35 . 40 45 " 

Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr He 
50 55 60 

Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 
65 70 75 80 

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Lys Phe Pro 
85 90 95 

(2) SEQ ID NO : 3lcB3^6tf$g 

( i ) mm<D&m 

(A) : 2 Z&BM 

(b) m-.mm 
(o mom : -*m 

(D) h**ni?- : 
(xi) WM<D^m : S E Q ID NO : 3 : 
GGCCTTGATA TTCACAAACG AAT 2 3 

(2) SEQ ID NO : 4ICg|-r31f$g 

( i ) mmowk 

(A) S£ : 3 Qi&mtt 
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(b) m-.mm 

(D) h#ai?-:WR 

(xi) wtmotzm : s e q id no : 4 : 

TCTTACCATT CGTTTGTG AA TATCAAGGCC 3 0 
(2) SEQ ID NO : 5tcH-T5«tt 

(i) mm&nm 

(A) : 3 Otkmtt 

(B) m-.mm 

(D) h#oi>- : |MK 
(xi) @E^J©i2^:SEQ I D NO : 5 : 
TCTTGCCATT CGTTTGTGAA TATCAAGGCC 3 0 
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